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(54) Coffee machine for brewing coffee from ground coffee packed in a cartridge 



(57) A coffee machine (1 ) wherein a pressurized hot 
water sprinkler (4) faces a dispenser cup (7) housing a 
rigid sealed capsule (10) closed by a deformable end 
wall (12); and wherein the dispenser cup (7) has a pierc- 
ing device for piercing the end wall (12) of the sealed 
capsule (10), when the end wall (12) is permanently de- 
formed outwards, by means of a number of conical nee- 



dles (30) facing the sprinkler (4) and housed inside the 
dispenser cup (7); each needle (30) having a conical 
outer surface (31), an inner conduit (32), and at least 
one axial slit (33) formed in the conical outer surface 
(31 ) to connect the relative inner conduit (32), in use, to 
the inside of the sealed capsule (10) through the relative 
end wall (12). 
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Description 

[0001] The present invention relates to a coffee ma- 
chine. 

[0002] More specifically, the present invention relates 
to a coffee machine of the type comprising a pressurized 
hot water sprinkler; a dispenser cup facing said sprinkler 
and movable with respect to the sprinkler to and from 
an infusion position in which the dispenser cup is fitted 
to said sprinkler, said dispenser cup having a percolator 
spout, and a cavity communicating with said percolator 
spout and for housing a rigid sealed capsule for a meas- 
ure of ground coffee, the sealed capsule being closed, 
at one end, by a sealing film facing the sprinkler in use, 
and, at the other end, by an end wall; a first piercing 
device carried by said sprinkler to pierce, in use, said 
sealing film; and a second piercing device carried by 
said dispenser cup to pierce, in use, said end wall when 
the end wall is permanently deformed outwards. 
[0003] Normally, in known coffee machines of the type 
described above, when the dispenser cup is fitted to the 
sprinkler in the infusion position, the first piercing device 
pierces the sealing film of the sealed capsule inside the 
dispenser cup, and pressurized hot water is fed into the 
sealed capsule. The pressure and temperature combine 
so that the end wall of the sealed capsule, which is nor- 
mally made of relatively thin thermoplastic material, is 
deformed outwards into contact with the second pierc- 
ing device, which pierces it to allow the liquid coffee to 
flow out of the sealed capsule to the percolator spout. 
[0004] In known machines of the type described 
above, the second piercing device is normally defined 
by a relatively large number of relatively thin, crochet- 
hook-shaped needles projecting axially from an end sur- 
face of the dispenser cup. 

[0005] In actual use, given their relatively large 
number and irregular shape, the needles have been 
found to produce tears in the end wall of the sealed cap- 
sule, thus resulting in poor control of infusion flow from 
the sealed capsule and in dreg spillage. Poor infusion 
flow control is further compounded by the relatively large 
number of needles used - which, being so many, fail to 
pierce the sealed capsule simultaneously - and by the 
relatively large infusion flow passage formed by each 
needle in the end wall of the sealed capsule. 
[0006] It is an object of the present invention to pro- 
vide a coffee machine of the type described above, de- 
signed to eliminate the aforementioned drawbacks. 
[0007] According to the present invention, there is 
provided a coffee machine comprising a pressurized hot 
water sprinkler; a dispenser cup facing said sprinkler 
and movable with respect to the sprinkler to and from 
an infusion position in which the dispenser cup is fitted 
to said sprinkler, said dispenser cup having a percolator 
spout, and a cavity communicating with said percolator 
spout and for housing a rigid sealed capsule for a meas- 
ure of ground coffee, the sealed capsule being closed, 
at one end, by a sealing film facing the sprinkler in use, 



and, at the other end, by an end wall; a first piercing 
device carried by said sprinkler to pierce, in use, said 
sealing film; and a second piercing device carried by 
said dispenser cup to pierce, in use, said end wall when 

5 the end wall is permanently deformed outwards; char- 
acterized in that said second piercing device comprises 
a plate housed in a fixed position inside said cavity to 
divide the cavity into a first portion for housing said 
sealed capsule, and a second portion communicating 

10 with said percolator spout, and a number of conical nee- 
dles projecting from said plate towards said sprinkler; 
each said needle having a conical outer surface prefer- 
ably of a base diameter at least equal to half its height, 
an inner conduit extending through said plate to com- 

15 municate with said second portion, and at least one 
opening, preferably a slit, formed through said conical 
outer surface to connect said inner conduit to said first 
portion. 

[0008] A non-limiting embodiment of the present in- 
20 vention will be described by way of example with refer- 
ence to the accompanying drawings, in which: 

Figures 1 and 2 show schematic axial sections, with 
parts removed for clarity and in two different oper- 
25 ating positions, of a preferred embodiment of an in- 
fusion assembly of the coffee machine according to 
the present invention; 

Figures 3 and 4 show respective top and bottom 
views in perspective of a detail in Figures 1 and 2; 
30 Figure 5 shows a cross section of the Figure 3 and 
4 detail; 

Figure 6 shows a larger-scale plan view of a detail 
in Figure 3. 

35 [0009] Number 1 in Figure 1 indicates as a whole a 
coffee machine having an infusion assembly 2 compris- 
ing a boiler 3, a sprinkler 4 carried by boiler 3 and sup- 
plied by boiler 3 with pressurized hot water along a feed 
conduit 5 coaxial with sprinkler 4 along an axis 6, and a 

40 dispenser cup 7 facing sprinkler 4 and moved to and 
from sprinkler 4 by a known actuating device (not 
shown) in a direction 8 substantially parallel to axis 6, 
and between a loading position (Figure 1) detached 
from sprinkler4, and an infusion position (Figure 2) fitted 

45 to sprinkler 4. Pressurized hot water flow along feed 
conduit 5 to sprinkler 4 is controlled by a one-way valve 
9 set, as explained in detail later on, to only open when 
the pressure in the portion of feed conduit 5 upstream 
from valve 9 reaches a given value. 

50 [0010] Dispenser cup 7 houses a ground coffee con- 
tainer defined by a known rigid sealed capsule 1 0, which 
comprises a cup-shaped body 11 made of thermoplastic 
material, containing a measure of ground coffee, and in 
turn comprising a normally flat, relatively thin, continu- 

55 ous end wall 12, and a continuous truncated-cone- 
shaped lateral wall 13 tapering towards end wall 12 and 
having an outer annular flange 14 at the opposite end 
to that connected to end wall 12. Sealed capsule 10 is 
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completed by a sealing film 15 fitted in fluidtight manner 
to flange 14 to seal the measure of ground coffee inside 
cup-shaped body 11. 

[0011] Dispenser cup 7 comprises a cavity 16 open 
at the end facing sprinkler 4 and shown coaxial with axis 
6 for the sake of simplicity. In this connection, it should 
be pointed out, however, that, as it moves in direction 8, 
dispenser cup 7 may possibly be oscillated, in known 
manner not shown, about an axis crosswise to direction 
8. Dispenser cup 7 comprises a tubular lateral wall 17, 
which is closed, at the end facing away from sprinkler 
4, by an end wall 1 8 fitted through with a percolator spout 
19, and has an inner annular seat 20 at the end facing 
sprinkler 4. Lateral wall 1 7 has an inner surface defined, 
as of annular seat 20, by a truncated-cone-shaped sur- 
face 21 and a cylindrical surface 22, which are coaxial 
with each other and with axis 6, and are connected to 
each other by an annular shoulder 23; and, close to end 
wall 18, cylindrical surface 22 has an annular groove 24 
close to a concave end surface 25 formed in end wall 1 8. 
[0012] Dispenser cup 7 houses sealed capsule 10 
with lateral wall 13 contacting truncated-cone-shaped 
surface 21 and against annular shoulder 23, with flange 
14 housed inside annular seat 20, and with end wall 12 
a given distance from annular groove 24. 
[001 3] In a variation not shown, annular seat 20 is dis- 
pensed with, and truncated-cone-shaped surface 21 is 
shorter than sealed capsule 10, which, when housed in- 
side dispenser cup 7, therefore projects partly outwards 
of dispenser cup 7 towards sprinkler 4. 
[0014] Dispenser cup 7 is fitted inside with a piercing 
device 26 comprising a substantially circular plate 27, 
the outer periphery of which is housed in fluidtight man- 
ner inside annular groove 24 to divide cavity 16 into an 
outer portion 28 housing sealed capsule 10, and an in- 
ner portion 29 communicating with percolator spout 19. 
[0015] Piercing device 26 also comprises a number 
of conical needles 30, each of which projects from plate 
27 towards sprinkler 4 and has a conical outer surface 
31 , the base diameter of which is at least equal to half 
its height and the corresponding height of relative nee- 
dle 30. Each needle 30 is of a length approximately 
equal to but no greater than the distance between an- 
nular shoulder 23 and annular groove 24, and has an 
inner conduit 32 extending along relative needle 30 and 
through plate 27 to communicate, at one end, directly 
with inner portion 29 of cavity 16, and, at the other end, 
with outer portion 28 of cavity 16 through a number of 
slits 33, each of which extends along a generating line 
of relative conical outer surface 31. More specifically, in 
the example shown, each needle 30 comprises three 
slits 33 equally spaced about an axis 34 of relative con- 
ical outer surface 31, and relative inner conduit 32 is 
substantially in the form of a triangular pyramid having 
a number of edges 35, along each of which opens a rel- 
ative slit 33. 

[001 6] In a variation not shown, slits 33 are other than 
three in number, and, if more than three, inner conduit 



32 is substantially in the form of a pyramid having a 
number of edges 35 equal to the number of relative slits 
33. 

[0017] Sprinkler 4 has a through hole 36, which de- 
5 fines an end portion of feed conduit 5, is coaxial with 
axis 6, and comes out inside a cylindrical cavity 37 
formed in sprinkler 4, coaxial with axis 6, and facing dis- 
penser cup 7. Hole 36 is controlled by valve 9, which 
comprises a shutter 38, and a spring 39 compressed 
10 between shutter 38 and a plug 40 closing the outlet end 
of hole 36. An axial hole 41 is formed through plug 40 
to connect cavity 37 to hole 36 downstream from shutter 
38. 

[0018] Cavity 37 is surrounded by an annular groove 

15 formed in a flat annular end surface 42 of sprinkler 4 and 
housing an annular sealing member 43, which projects 
frontwards from annular surface 42 and surrounds a 
plate 44 fixed inside cavity 37 and having a central 
through hole 45 communicating with hole 41 and coaxial 

20 with axis 6. 

[001 9] Plate 44 forms part of a piercing device 46 and , 
on the side facing dispenser cup 7, has a number of sub- 
stantially cylindrical needles 47 integral with plate 44 
and extending, parallel to axis 6, from plate 44 towards 

25 dispenser cup 7. In addition to plate 44 and needles 47, 
piercing device 46 also comprises a cup-shaped body 
48 coaxial with axis 6, positioned with its concavity fac- 
ing cavity 37, and fitted in axially sliding manner to sprin- 
kler 4. Cup-shaped body 48 comprises a cylindrical lat- 

30 eral wall 49, an inner surface of which mates in sliding 
manner with a cylindrical outer surface 50 of sprinkler 
4; and an end wall 51 parallel to and facing annular sur- 
face 42, and having a number of holes 52, each coaxial 
with a respective needle 47, and a central hole 53 co- 

35 axial with axis 6. 

[0020] Cup-shaped body 48 is movable axially - in op- 
position to a number of axial springs 54 compressed be- 
tween sprinkler 4 and lateral wall 49, and along a 
number of pins 55 projecting axially from sprinkler 4 and 

40 sliding through respective axial holes 56 formed in the 
thickness of lateral wall 49 - from a rest position (Figure 
1) defined by stop members defined by respective 
heads 57 of pins 55, and wherein needles 47 are housed 
entirely inside cup-shaped body 48, to a work position 

45 (Figure 2) in which end wall 51 contacts sealing member 
43, and needles 47 project from an outer surface 58 of 
end wall 51 through respective holes 52. 
[0021] In actual use, dispenser cup 7, on receiving 
sealed capsule 10 in the Figure 1 loading position, is 

50 moved in direction 8 into the Figure 2 infusion position 
by said known actuating device (not shown), which is 
normally a hydraulic cylinder supplied with pressurized 
hot water in parallel with feed conduit 5 and at a pressure 
below that opening valve 9. 

55 [0022] Once dispenser cup 7 is moved towards sprin- 
kler 4, sealed capsule 10, upon sealing film 15 coming 
to rest in fluidtight manner on outer surface 58 of end 
wall 51 of cup-shaped body 48, slides cup-shaped body 
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48 axially along sprinkler 4 In opposition to springs 54, 
which are compressed to allow needles 47 to project 
from end wall 51 and pierce sealing film 15. 
[0023] When end wall 51 contacts sealing member 43 
(Figure 2) and is arrested in the withdrawn stop position, 5 
the pressure upstream from valve 9 increases to open 
valve 9, so that pressurized hot water flows through 
holes 41 and 45 into a chamber defined by plate 44 and 
by end wall 51 in the withdrawn stop position against 
sealing member 43. Once the chamber is filled, the pres- 10 
surized hot water flows into sealed capsule 10 through 
central hole 53 and the holes (Figure 2) formed by nee- 
dles 47 through sealing film 15, and the heat and pres- 
sure of the water gradually deform end wall 1 2 of sealed 
capsule 10 outwards, so that needles 30 gradually 15 
pierce end wall 12. 

[0024] Being perfectly conical, needles 30 form per- 
fectly round holes 59 (Figure 2) through end wall 1 2, with 
stress distributed substantially evenly along the periph- 
ery of each hole 59, thus preventing the formation, along 20 
the periphery of each hole 59, of any unevenness capa- 
ble of initiating, in end wall 12, tears through which part 
of the ground coffee may be forced out by the pressu- 
rized hot water, and which may define a privileged flow 
path for the water, so that only part of the ground coffee 25 
participates in the infusion process. Moreover, being 
conical, needles 30 are relatively few in number and all 
pierce end wall 12 simultaneously, thus improving infu- 
sion flow control. 

[0025] Once end wall 1 2 is pierced by needles 30, the 30 
coffee flows out from sealed capsule 1 0 through slits 33 
and along conduits 32, and through inner portion 29 of 
cavity 16 to percolator spout 19. 
[0026] In connection with the above, it should be 
pointed out that slits 33 define calibrated infusion flow 35 
passages enabling optimum infusion flow control and 
preventing coffee dregs from reaching inner portion 29 
of cavity 16. 



Claims 

1 . A coffee machine comprising a pressurized hot wa- 
ter sprinkler (4); a dispenser cup (7) facing said 
sprinkler (4) and movable with respect to the sprin- 45 
kler (4) to and from an infusion position in which the 
dispenser cup (7) is fitted to said sprinkler (4), said 
dispenser cup (7) having a percolator spout (19), 
and a cavity (16) communicating with said percola- 
tor spout (1 9) and for housing a rigid sealed capsule so 
(10) for a measure of ground coffee, the sealed cap- 
sule (10) being closed, at one end, by a sealing film 
(1 5) facing the sprinkler (4) in use, and, at the other 
end, by an end wall (12); a first piercing device (46) 
carried by said sprinkler (4) to pierce, in use, said 55 
sealing film (15); and a second piercing device (26) 
carried by said dispenser cup (7) to pierce, in use, 
said end wall (1 2) when the end wall (1 2) is perma- 



nently deformed outwards; characterized in that 
said second piercing device (26) comprises a plate 
(27) housed in a fixed position inside said cavity ( 1 6) 
to divide the cavity (16) into a first portion (28) for 
housing said sealed capsule, and a second portion 
(29) communicating with said percolator spout (19), 
and a number of conical needles (30) projecting 
from said plate (27) towards said sprinkler (4); each 
said needle (30) having a conical outer surface (31 ), 
an inner conduit (32) extending through said plate 
(27) to communicate with said second portion (29), 
and at least one opening formed through said con- 
ical outer surface (31 ) to connect said inner conduit 

(32) to said first portion (28). 

2. A coffee machine as claimed in Claim 1 and also 
comprising shoulder means (23) formed inside said 
first portion (28) and which cooperate with said 
sealed capsule (10) to lock the sealed capsule (10) 
axially with the relative end wall (12), when unde- 
formed, substantially contacting a free end of each 
of said needles (30). 

3. A coffee machine as claimed in Claim 1 or 2, where- 
in said conical outer surface (31 ) has a base diam- 
eter at least equal to half a height of the relative nee- 
dle (30). 

4. A coffee machine as claimed in one of the foregoing 
Claims, wherein said opening is a slit (33) extending 
along a generating line of said conical surface. 

5. A coffee machine as claimed in one of the foregoing 
Claims, wherein each said needle (30) comprises a 
number of said openings defined by respective slits 

(33) extending along respective generating lines of 
the relative said conical outer surface (31). 

6. A coffee machine as claimed in Claim 5, wherein 
said generating lines are equally spaced about an 
axis (34) of the relative said conical outer surface 

(31) . 

7. A coffee machine as claimed in Claim 5 or 6, where- 
in said inner conduit (32) is substantially in the form 
of a pyramid having a number of edges (35); each 
said slit (33) communicating with said inner conduit 

(32) along a relative said edge (35). 

8. A coffee machine as claimed in Claim 7, wherein 
said slits (33) are three in number, and said pyramid 
is a triangular pyramid. 

9. A coffee machine as claimed in one of the foregoing 
Claims, wherein said first piercing device (46) com- 
prises a number of further needles (47) movable to- 
wards said dispenser cup (7) from a withdrawn rest 
position to an extracted piercing position. 
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10. A coffee machine as claimed in Claim 9, wherein 
said further needles (47) extend from said sprinkler 
(4) towards said dispenser cup (7), and are fixed 
with respect to the sprinkler (4). 

5 

11. A coffee machine as claimed in Claim 10, wherein 
said first piercing device (46) comprises a cup- 
shaped body (48) having a perforated end wall (51) 
for the passage of said further needles (47), and fit- 
ted in sliding manner to said sprinkler (4) so as to 10 
move, in opposition to elastic means (54), from a 
normal rest position wherein said further needles 
(47) are housed inside said cup-shaped body (48), 

to a work position wherein said further needles (47) 
extend outwards of said cup-shaped body (48) 15 
through respective holes (52) in said perforated end 
wall (51). 
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